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Summary
Objective: Acetabular labral tear may predispose to adjacent articular cartilage disorder and hip osteoarthritis in patients with hip dysplasia.
We evaluated the diagnostic ability of isotropic computed tomography (CT) arthrography with radial reformation technique for detection of
acetabular labral and articular cartilage disorders, and evaluate those interactions in hip dysplasia.
Methods: Forty-one hips in 29 patients with hip dysplasia received CT arthrography with isotropic spatial resolution of 0.5 mm. After process-
ing of multiplanar radial reformation over the whole acetabular circumference, frequencies of labral tear and acetabular cartilage disorder were
evaluated at six divided zones of the weight-bearing areas. Of the 41 hips, 20 hips underwent arthroscopic examinations, and sensitivity, spec-
iﬁcity and accuracy for detecting labral tear and acetabular cartilage disorder by CT arthrography were calculated using the arthroscopic
ﬁndings as the standard of reference.
Results: The sensitivity, speciﬁcity and accuracy of CT arthrography were 97%/87%/92% for labral tear and 88%/82%/85% for acetabular
cartilage disorder, respectively, using arthroscopic ﬁndings as the reference. The CT arthrography showed signiﬁcantly higher frequency of
labral and acetabular cartilage disorders at the anterior zones. Those zones with labral tear had signiﬁcantly higher frequency of adjacent
cartilage disorder than zones without labral tear.
Conclusions: Isotropic CT arthrography with radial reformation technique allowed simultaneous, accurate assessment of labral and cartilage
disorders in the whole acetabular circumference. Our ﬁndings indicated that labral tear is closely associated with adjacent cartilage disorder in
hip dysplasia.
ª 2006 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.





Acetabular labrum plays an important role in mechanical
stability and lubrication in the hip joint1,2. Acetabular labral
disorders are associated with various pathogenesis includ-
ing hip trauma, high level of sports activity3,4, degenerative
osteoarthritis, developmental dysplasia of the hip5e9, and
femoroacetabular impingement9,10. In patients with hip dys-
plasia, high frequency of acetabular labral tear was reported
even in the pre- or early stages of osteoarthritis in arthro-
scopic studies7,8. In those patients, acetabular labral
disorders are not only accepted as a cause of hip pain
and clicking sensation, but also conceived as a precursor
of subsequent progression of osteoarthritis7e9. Early
detection of labral disorder before occurrence of cartilage
degeneration may be important to timely consider indication
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Received 6 May 2006; revision accepted 8 August 2006.25of joint preservation surgery such as redirectional pelvic
osteotomy, in order to prevent osteoarthritic changes and
obviate total joint arthroplasty. Although arthroscopic exam-
ination allows accurate and detailed evaluation of various
hip pathologies7,8, the procedure is still invasive and techni-
cally demanding. Other than arthroscopic examination,
reliable imaging modalities with high sensitivity and less
invasiveness are needed to evaluate acetabular labral dis-
order along with the articular cartilage at pre- and early
stages of osteoarthritis.
For evaluation of labral disorder, magnetic resonance
(MR) imaging with or without arthrographic effects was
extensively studied during the past 10 years9e17. Some
studies12e14,16,17,23 showed favorable diagnostic ability of
MR imaging for labral disorder, but others11,15 did not. Fur-
thermore, most studies conducted no concurrent asses-
sment11e14,16 or failed to show reliable assessment15 of
the adjacent articular cartilage, in addition to assessment
of labral disorder. One of the causes for absence of concur-
rent assessment of adjacent articular cartilage was difﬁculty
in evaluation of the relatively thin articular cartilage of the
hip joint using MR imaging with limited effective spatial
resolution for clinical use18e20.1
252 T. Nishii et al.: Isotropic CT arthrography for hip dysplasiaRecent studiesusingcomputed tomography (CT) arthrogra-
phy with multidetector-array showed excellent diagnostic abil-
ity with high-resolutional images of various joint pathologies
including the articular cartilage, anterior cruciate ligament
and the meniscus in the knee joint21,22, the articular cartilage
in the elbow joint23, and the articular cartilage in the hip joint19.
We hypothesized that high-resolutional CT arthrography with
radial reformation technique9,13,14,16,17 that was optimized for
circumferential assessment of the hemi-spherical acetabular
dome would provide reliable concurrent assessment of both
the acetabular labrum and the acetabular cartilage. The pur-
pose of this study was to assess the diagnostic ability of
high-resolutional CT arthrography for the acetabular labrum
and acetabular articular cartilage using arthroscopic ﬁndings
as the standard of reference, and to examine the relationship
between theacetabular labral tear and theadjacent acetabular
cartilage disorder, in patients with hip dysplasia.
Materials and methods
PATIENT SELECTION
We studied 41 hips in 29 patients with hip dysplasia at
pre- or early stages of osteoarthritis who met the following
criteria: on anteroposterior radiographs taken at the supine
position, center edge (CE) angle of Wiberg24 was 24 or
less25; radiological classiﬁcation by Lane et al.26 was grade
0 (no joint space narrowing and no osteophytes) or grade 1
(mild joint space narrowing and/or mild osteophytes); and
the hip was symptomatic on the unilateral or bilateral sides.
There were 2 men and 27 women, and the average age of
the patients was 33 years (range: 12e58 years). On the ra-
diographs, the mean CE angle was 2 (range: 21 to 19),
and the Lane radiological classiﬁcation was grade 0 in 29
hips and grade 1 in 12 hips. Thirty-six hips were symptom-
atic and ﬁve were free of pain. Those ﬁve hips without symp-
tom were examined along with the opposite symptomatic
hips. Hip pain was rated as slight when pain occurred incon-
stantly without limiting normal activity, and moderate when
pain occurred on walking but disappeared with rest. Slight,
moderate and no pain were shown in 16 hips, 20 hips and
5 hips, respectively, however, no patient had limitation of
walking distance. Of the 41 hips, pelvic osteotomy surgery
was scheduled in 20 hips, and conservative follow-up was
conducted in the other hips. All patients received CT arthrog-
raphy for evaluation of acetabular labral and articular carti-
lage disorders. This study followed the Declaration of
Helsinki principles27. Informed consent was obtained from
all patients after the nature of the procedures had been fully
explained. If the patient was under 20 years of age, informed
consent was obtained both from the patient and her parents.
CT ARTHROGRAPHY
Under ﬂuoroscopic observation, a 20-gauge needle was
inserted just above the tip of the greater trochanter in the
supine position. The needle tip was placed inside the
affected hip joint at the femoral headeneck junction to min-
imize the likelihood of damage in the acetabular labrum and
the articular cartilage, and 10 ml of iotrolan (Isovist 300;
Nihon-Schering, Japan) was injected. The patient was
encouraged to repeat ﬂexion and extension of the hip joint
at the patient’s discretion for about 20 min on the ﬂuoro-
scopic imaging table or in a standing position, to facilitate
extensive coating of the acetabular labrum and articular
surface by the contrast material. CT was performed using
a four-detector row helical CT system (Aquilion; Toshiba,Japan). Spiral scanning was conducted at 120 kVp and
300 mAs, and the section collimation was 0.5 mm. The
table speed was 3 mm/s, and acquisition time was 36 s.
During CT scanning, a leg traction apparatus was used to
demonstrate the acetabular and femoral cartilages distinctly
by interposition of joint ﬂuid layer between the two
cartilages, as previously reported19. Brieﬂy, this device
comprises a leg apparatus to pull the leg caudally by
approximately 15 kg of force and a pelvic apparatus to
pull the pelvis cranially by approximately 10 kg of force,
which exerts a traction force to the hip. Axial images were
reconstructed with an in-plane resolution of 0.5 0.5 mm,
and longitudinal resolution of 0.5 mm. This high-resolutional
isotropic CT volume allowed image reformation in any
desired plane without degradation of image quality.
PROCESSING OF SEQUENTIAL RADIAL REFORMATION
On a three-dimensional image analysis software (Virtual
Place; Medical Imaging Laboratory, Tokyo, Japan), the mid-
coronal image of the hip was reformatted from the acquired
CTvolumeas the ﬁrst scout locator (Fig. 1). The secondscout
locator was reformatted by indicating the oblique plane
through the superolateral and inferomedial edges on the ﬁrst
scout locator. By rotating the line around the center of the
acetabular dome on the second scout locator, 360 radial
reformatted images passing through the center of the acetab-
ular dome and perpendicular to the acetabular labrum were
generated continuously. To localize the abnormalities with
respect to the acetabular dome, six zones were deﬁned at
every 30 for the weight-bearing area on the second scout
image (Zones AeF; Fig. 2). One musculoskeletal radiologist
(HT) and one orthopaedic surgeon (MT) who had no prior
knowledge of the clinical data and the radiological ﬁndings
evaluated occurrence of labral tear and acetabular cartilage
disorder in each zone at a consensus interpretation, by
continuously viewing the radial reformatted images (Fig. 3).
The acetabular labral tear was deﬁned as the appearance
of a streak of high-intensity signal within the labrum extending
to its articular surface. The acetabular cartilage disorder was
deﬁnedaswhen therewas apartial- or full-thickness cartilage
defect.
VERIFICATION OF DIAGNOSTIC ABILITY OF CT
ARTHROGRAPHY
Out of the 41 hips, 20 hips underwent arthroscopic exami-
nation during pelvic osteotomy surgery to evaluate the ace-
tabular labrum and acetabular articular cartilage, within 1
month after CT arthrography. Labral tear and the acetabular
cartilage disorder were evaluated at three locations for each
patient (the anterior region corresponding to Zone A plus
Zone B, the superior region corresponding to Zone C plus
Zone D, and the posterior region corresponding to Zone E
plus ZoneF of the zonal deﬁnition inCT arthrography). Labral
tear was evaluated by visualization as well as probing with
a blunt hook. Acetabular cartilage disorder was determined
when partial- or full-thickness cartilage defect of any size
was seen. Two experienced orthopaedic surgeons (NS,
HM), who were not involved in the image evaluations, partic-
ipated in each examination without prior knowledge of the
imaging results, and arrived at a consensus interpretation.
STATISTICAL ANALYSIS
One of the authors (TN) who was not involved in the
image evaluations and the arthroscopic examinations
253Osteoarthritis and Cartilage Vol. 15, No. 3Fig. 1. Steps of sequential radial reformation on a three-dimensional image analysis software. On the ﬁrst scout locator (A), the oblique line
(arrow) was deﬁned to generate the second scout locator. On the second scout locator (B), the line (arrow) was rotated around the center of
the acetabular dome, and radial reformatted images (C) were generated continuously (a: acetabulum, h: femoral head, white arrow: labrum,
black arrow: acetabular cartilage).compared the arthroscopic ﬁndings with evaluations by CT
arthrography on a region-by-region basis (60 regions from 3
regions in 20 hips). Sensitivity, speciﬁcity and accuracy for
detecting labral tear and acetabular cartilage disorder by CT
arthrography in the 60 regions were calculated using the
arthroscopic ﬁndings as the standard of reference.
In all the 41 hips receiving CT arthrography, frequencies
of the labral tear and the acetabular cartilage disorder were
evaluated at each zone (Zones AeF) on CT arthrography,
and those frequencies at each zone were compared with
that of the posterior F zone using the two-tailed McNemar
test. To evaluate the inﬂuence of labral tear on the adjacent
acetabular cartilage disorder, we compared frequency of
the cartilage disorder between the zones with the labral
tear and the zones without the labral tear using Fisher’s
exact probability test, on a zone-by-zone basis (246 zones
from 6 zones in 41 hips). Statistical signiﬁcance was set at
P< 0.05.
Results
On arthroscopic examinations of the 20 hips, high
frequency of labral tear and acetabular cartilage disorder
were observed. Out of the 60 zones in the 20 hips, labral
tear and acetabular cartilage disorder were found in 29
zones (48%) and 26 zones (43%), respectively. Sensitivity,
speciﬁcity and accuracy for detecting labral tear by CT
arthrography were 97% (28 of 29 zones), 87% (27 of 31
zones), and 92% (55 of 60 zones), respectively. The corre-
sponding values for detecting acetabular cartilage disorder
were 88% (23 of 26 zones), 82% (28 of 34 zones), and 85%
(55 of 60 zones), respectively. False-positive diagnoses
were made for detecting the labral tear and cartilage disor-
der in four zones (7%) and six zones (10%), respectively.
Two of the false-positive diagnoses for detecting labral
tear were caused by overinterpretation of sublabral sulcus
in the posterior zone as labral tear (Fig. 4). Two of the
false-positive diagnoses for detecting cartilage disorder
were related to cartilage thinning for subchondral hypertro-
phic changes which was not observed by arthroscopic
examination (Fig. 5).
On CT arthrography of the 41 hips, high frequency of lab-
ral tears and acetabular cartilage disorders was seen at the
anterior and anterosuperior zones (Fig. 6). Forty hips had
labral tear and 30 hips had acetabular cartilage disorder
in at least one zone. Frequency of labral tear was signiﬁ-
cantly higher in the A (76%), B (68%), C (56%), D (49%),
and E (29%) zones as compared with the F (12%) zone(P< 0.05). Similarly, frequency of the acetabular cartilage
disorder was signiﬁcantly higher in the A (44%), and B
(59%) zones as compared with the F (17%) zone
(P< 0.05). In the 119 zones with labral tear, adjacent carti-
lage disorder was seen in 69 (58%) zones, while in the 127
zones without labral tear, the acetabular cartilage disorder
was only seen in 11 (9%) zones. The difference in
frequency of the cartilage disorder was statistically signiﬁ-
cant (P< 0.0001).
Discussion
For assessment of acetabular labral morphology and
abnormalities,MR imaginghasbeenmainly investigated dur-
ing the past 10 years. Currently, MR imaging with arthro-
graphic effect11,28 that produces high contrast between the
labral substance and surrounding joint ﬂuid or tear portion,
and with radial imaging techniques9,13,14,16,17 that produce
orthogonal images of the acetabular rim and labrum andmin-
imize partial volume effects, was considered most suitable to
provide clear visualization of the acetabular labrum and to
achieve high diagnostic ability of labral disorders9,16,17.
Chan et al.16 evaluated 16 patients with suspected labral
tear by MR arthrography with radial reformatted images,
Fig. 2. Zonal deﬁnitions at the weight-bearing area on the acetabu-
lar dome.
254 T. Nishii et al.: Isotropic CT arthrography for hip dysplasiaFig. 3. Reformatted images at the AeF zones. The acetabular labral tear with a streak of the contrast medium was shown at the A, B, C and D
zones (white arrows), and the cartilage ﬂap with a streak of the contrast medium extending beneath the cartilage surface was shown at the B
zone (black arrow).and showed a high sensitivity (100%) and accuracy (96%) for
diagnosis of labral tear, using arthroscopic ﬁndings as the ref-
erence. In contrast, assessment of articular cartilage using
MR arthrography was less satisfactory in the hip joint15,18,20.
Schmidet al.18 examined40patientswith clinical diagnosis of
femoroacetabular impingement and/or labral tear by MR ar-
thrography, and showed moderate sensitivity ranging from
50% to 79%and speciﬁcity ranging from77% to 84% for diag-
nosis of cartilage lesions using ﬁndings of open surgery as
the reference. Limited diagnostic ability of cartilage lesions
by MR imaging was partly attributed to the relatively thin car-
tilage structure, susceptibility of partial volume effect due to
the spherical shape of the cartilage, decreased signal to
noise ratio due to the location of the hip joint deep inside
the body, unavailability of effective surface coil, and difﬁculty
in individual assessment of the acetabular and femoral carti-
lages18,20. Recent clinical introduction of MR scanners at 3 T
may enhance signal to noise ratio and improve image resolu-
tion without degradation of image quality29, however, its efﬁ-
cacy in improvement of diagnostic ability of hip articular
cartilage was unknown.
In the present study, the limitations of MR arthrography in
assessment of the articular cartilage together with acetabu-
lar labrum were overcome using isotropic high-resolutional
CT arthrography with radial reformation technique. The
new CT technology with multidetector-array provides im-
ages with high spatial resolution in the longitudinal axis as
well as in the axial plane, and allows sagittal or coronal ref-
ormations with sufﬁcient image quality. Several investiga-
tors showed higher diagnostic ability of high-resolutional
CT arthrography for cartilage lesions than MR arthrography
or MR imaging in the knee joint21, hip joint19, and ankle
joint30. From anisotropic CT volume with the longitudinal
resolution inferior to the axial plane resolution, reformatted
images are subject to degradation of image quality due to
decrease of in-plane resolution, as compared with original
images on the axial plane. By acquisition of isotropic CT
volume with the longitudinal resolution identical to the axial
plane resolution, however, multiplanar reformation images
can be obtained with the same spatial resolution to the orig-
inal resolution31,32. We performed sequential radial refor-
mation from isotropic, high-resolutional CT volume, like
radial imaging techniques in MR imaging, and achieved sat-
isfactory visualization of both the acetabular labrum and the
articular cartilage on the identical reformatted image over
the whole acetabular circumference, with minimizing partial
volume effect to each structure.
In evaluation of diagnostic ability, CT arthrography with
radial reformation for the labral tear and acetabular cartilage
disorder was satisfactory. The results for detecting labraltear, showing sensitivity at 97% and speciﬁcity at 87%,
were similar or superior to the previous reports using MR ar-
thrography showing sensitivity ranging from 71% to 100%,
and speciﬁcity ranging from 44% to 71%15,16,20. The results
for detecting articular cartilage disorder, showing sensitivity
at 88% and speciﬁcity at 82%, were also similar or superior
to the previous reports using MR arthrography showing sen-
sitivity ranging from 47% to 79%, and speciﬁcity ranging
from 77% to 89%15,18. Relatively lower speciﬁcity for labral
tear in our study may be partly related to overinterpretation
of sublabral sulcus as labral tear. Dinauer et al.33 found 13
hips with posterior sublabral sulcus on MR imaging of 58
patients who had clinically suspected labral tear, and cau-
tioned the overinterpretation of sublabral sulcus. Relatively
lower speciﬁcity for detecting cartilage disorder may be
partly explained by limitation of arthroscopy in detecting car-
tilage disorder which was not apparent by observation of
the surface characteristics. In our study, two cases having
cartilage disorder associated with subchondral bone hyper-
trophy on CT arthrography were undetected by arthroscopic
Fig. 4. A case with false-positive diagnosis for detecting labral tear
due to overinterpretation of sublabral sulcus (arrow) as labral tear.
255Osteoarthritis and Cartilage Vol. 15, No. 3assessment. In spite of the diagnostic pitfall of the sublabral
sulcus and limitation of arthroscopy as standard of refer-
ence, we consider that the labral tear and adjacent acetab-
ular cartilage disorder can be reliably evaluated by CT
arthrography with radial reformation technique, especially
at clinically relevant anterior and superior zones.
Our ﬁndings that a high frequency of labral tear and ace-
tabular cartilage disorder was shown at the anterior and
anterosuperior zones are in agreement with previous
reports using arthroscopy7,8 and MR imaging9 in dysplastic
hips. In an arthroscopic study, Noguchi et al.7 reported fre-
quency of labral tear in dysplastic hips at prearthritic/early
osteoarthritic stages as 63%/95%, 61%/98%, and 42%/
76% in the anterosuperior, superior, and posterosuperior
areas, respectively. In that study, frequency of acetabular
cartilage disorder with ﬁbrillation, erosion or subchondral
Fig. 5. A case with false-positive diagnosis for detecting cartilage
disorder, in association with subchondral hypertrophic change
(arrow).
Fig. 6. Distribution of frequency of labral tear and acetabular carti-
lage disorder at each zone.bone exposure at prearthritic/early osteoarthritic stages
was reported as 17%/74%, 12%/62%, and 2%/26% in the
anterosuperior, superior, and posterosuperior areas,
respectively. Considering that our study included pre- and
early osteoarthritic hips at approximately 2:1 ratio, our
results were well consistent with the arthroscopic study by
Noguchi et al.7.
Several investigators supported the concept that acetab-
ular labral disorder predisposes the adjacent cartilage to
degenerative changes and accelerates subsequent osteo-
arthritic changes7e9. In the present study, 58% of zones
with labral tear had adjacent cartilage disorder, while only
9% of zones without labral tear had the disorder. To estab-
lish the concept, repeated assessments at considerable
time intervals with respect to cartilage changes in hips
with and without labral disorder are required. However,
our ﬁnding indicates that labral tear is closely associated
with the adjacent acetabular cartilage disorder in hip dyspla-
sia. Mainly, two mechanisms have been proposed for inter-
actions of labralecartilage pathologies. First, acetabular
labral tear leads to loss of weight-bearing support and sta-
bility of the hip joint motion, according to severity and extent
of the tear, and results in concentration of weight-bearing
force, especially at the peripheral acetabular cartilage,
and increased instability for extreme joint motion7e9,34.
This biomechanical failure associated with labral tear may
bemore prominent in dysplastic hips which impose a greater
stabilizing and supportive role on enlarged labrum to com-
pensate deﬁcient bony acetabular coverage6,9. Second, af-
ter labral tear occurs at the attachment to the acetabular
bone and cartilage, exposed articular cartilage and sub-
chondral bone at the attachment portion are subject to joint
ﬂuid inﬁltration under oscillating pressure and result in sep-
aration of the articular surface8,34. The latter mechanism
was supported in several cases in our studies, showing
streaks of contrast material extending to the labrum and
the cartilage ﬂap, from the same labralecartilage attach-
ment area [Fig. 3(B)]. Further detailed analysis of associa-
tions between patterns of labral tear and cartilage disorder
on CT arthrography may clarify the mechanisms of interac-
tions between labral and cartilage pathologies.
In addition to availability of arbitrary multiplanar reforma-
tion maintaining high image quality, isotropic high-resolu-
tional CT arthrography with radial reformation technique
has additional plausible advantages. As compared with
sets of multiple discrete images, assessment of continuous
360 radial reformatted images may allow observers to eas-
ily discriminate labral and cartilage lesions from image
noise and artifact, and to enhance detection of small lesions
which may be undetected due to localization at the interval
of discrete images. Further studies to compare diagnostic
ability between coronal, sagittal, and radial reformatted im-
ages, or between continuous radial reformatted images and
sets of multiple discrete radial images at various interval
angles on CT arthrography may provide valuable informa-
tion to decide optimal imaging direction and image plane
intervals on MR imaging.
One of the disadvantages of CT arthrography when
compared with MR arthrography is radiation exposure.
Theoretically, higher radiation dose is required to keep
low image noise when using thinner collimation, however,
low dose CT with a low kVp setting can improve contrast
between the perfused area of contrast material and other
area, due to increased CT attenuation of contrast mate-
rial32. Further studies for optimization of scan parameters
may decrease requirement of radiation dose maintaining
reliable diagnostic ability of CT arthrography. Currently,
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and 64-detector arrays are available clinically. CT scan-
ners with more detector arrays will allow imaging with
shorter time and wider scan ranges, but will increase
cone-beam artifact32. In association with number of detec-
tor arrays of CT scanners, diagnostic ability of labral and
cartilage disorders may differ due to difference of image
quality.
The current study had several limitations. Diagnostic abil-
ity of CT arthrography was analyzed using arthroscopic
ﬁndings in patients who required osteotomy surgery, and
the cohort may have resulted in high likelihood of labral
and cartilage disorders. We consider that the arthroscopic
ﬁndings indicating frequency of the disorder at 43% of
zones in the acetabular labrum and at 48% of zones in
the acetabular cartilage may be slightly biased when as-
sessing the diagnosis ability of CT arthrography. Most of
the patients who received CT arthrography are symptom-
atic, and different cohorts of patients including high fre-
quency of asymptomatic hips may have shown different
frequency and distribution of labral and cartilage disorders
around the acetabular circumference13. Normal volunteers
without hip disorder were not studied as the control group
in considerations of invasive procedure of arthrography
and radiation exposure of CT examinations. Occurrence
of symptom was not correlated with labral and cartilage dis-
orders due to high frequency of symptomatic hips and high
frequency of hips with labral and cartilage disorders in at
least one zone. The present study focused on distribution
of the disorder at each location and association between
the labral tear and cartilage disorder, and we did not evalu-
ate shape of the acetabular labrum, thickness and volume
of the articular cartilage, and subchondral bone abnormal-
ity, which many previous investigators studied using MR
imaging13,35e37. Although complete delineation of labral
shape was difﬁcult due to lack of contrast medium between
the capsule and the outer labral surface, isotropic high-res-
olutional CT arthrography may be promising for evaluation
of thickness and volume of the articular cartilage and sub-
chondral bone abnormality, due to superior spatial resolu-
tion and high signal contrast between the articular
cartilage and the adjacent joint ﬂuid or subchondral bone.
Several important factors which may have signiﬁcant inﬂu-
ence on the labral and cartilage pathologies, such as age,
sex, radiological stages, severity of dysplasia, and severity
of labral tear7,8,13,34, were not evaluated in this study, due to
limited number of patients. Further investigations of a larger
number of unselected patients with and without hip pain are
required to analyze the inﬂuences of those related factors,
and to clarify pathomechanisms of hip osteoarthritic
changes at an early phase before occurrence of symptoms
and involvement of articular cartilage.
In conclusion, isotropic CT arthrography with radial
reformation technique allowed simultaneous, accurate
assessment of labral and adjacent cartilage disorders in
the whole acetabular circumference, and occurrence of
labral disorder was suspected to play an important role
in subsequent adjacent cartilage disorder. This imaging
technique with less invasiveness will hopefully allow opti-
mal therapeutic planning by early detection of hip patholo-
gies, and reliable assessment of effects by conservative or
surgical therapies in patients with hip dysplasia. It may
also have an expanding usefulness in assessment of other
important hip pathologies such as femoroacetabular
impingement, and other joint pathologies with strongly
curved structure such as knee meniscus and shoulder
glenoid labrum.References
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